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Study of Dynamic Analysis of the Bridge
with Frictional Support

Mutsuto KAWAHARA

abstract
In this report, frictional materials are put between a bridge girder and pier. This structural name
is the bridge with frictional support. At big earthquakes like the Hansin-Awaji earthquake, this form
of structure is using frictional sliding at point of support. Structure is prevented from concentration
of stress at big earthquakes. Structure behaves as a rigid-frame bridge in case of small earthquakes.
In this time, damping matrix applies Rayleigh’s damping. Temporal discretization used Newmark’s
[ method. External force is using real earthquakes wave that is Hanshin-Awaji earthquake.
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Earthquake

Fig. 1 The bridge of the rigid joint

e———— Earthquake

Fig. 2 The bridge with friction support
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Fig. 3 Experimental apparatus (1)
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Fig. 4 Experimental result (1)
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F=uN (7)
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F =N+ pu(N + A) 8)
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Table 1 coefficient of statical friction and weight of upper concrete
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[C]=p[M]+q[K] (10)
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Fig. 5 Experimental apparatus (2)
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Fig. 7 Two point force

Fig. 6 A point force
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&, = 123 % (18)
€, = 343 % (19)
w; = T7.5147 (rad/sec) (20)
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Table 2 parameter

00O A =0.19(m?)

00 p = 7850(kg/m?)

oooo E =21 x 108(kN/m?)
002000000 I =0.029(m*)
001000000 G =0.0(m?)
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Fig. 13 The framed bridge and the bridge with friction support
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Fig. 15 Acceleration of Hanshin-Awaji Earthquake
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Fig. 17 Time history of sharing force
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